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What is new in updated WHO Lymphoma 
??????????????
???????????? ??????????????????????????????
????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
?????????????????????????????????????????????
?????????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
?????????????????????????????????????????????????
????????? ??????????????????????????????????????
made necessary. This is important not only from 
prognostic point of view but also for therapeutic 
??????????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????????????
lymphoma with features intermediate between 
??????????????????????????????????????????
??????????????????????????????????????????????????
???????????????????????????????????????????????????
???????????????????????????????????????????????
??????????????????????????????????????????????
??????????????????????????????????????????????????
???????????????????????????????????????????????????
?????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????????????????
????????? ?????????????????????????????????????
??????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????
??????????????
Professor
???????????????
From the Editor’s Desk
CD20 Negative B-Cell Lymphomas
Dr Arsalan Ahmed
???????????????
??????????? ?????????????????? ??????????????????
B-cell lymphomas is CD20. Certain types of 
B-lineage lymphomas are characteristically negative 
for CD20. These include ALK+ diffuse large B-cell 
????????????????????????????????????????
primary effusion lymphoma and B lymphoblastic 
??????????????????????????????????????????
??????????????????????????????????? ????????
the pathologist to consider a diagnosis other than 
????????????????????????????????????????????????
lymphomas in patients who have been treated with 
??????????????????????????????????????
ALK+ Diffuse Large B-Cell Lymphoma
??????????????????????????????????????????????
????????????????????????????????????????????????????
???????????????????????????????????????????????
??? ????????????????????????????????????????????????
patients over a broad range but patients are mostly 
?????? ?????????? ??????????????????????????????????
is no association with immunosuppression. Disease 
?????????????????????????????????????????????????
????????????????????????????????????????????????????????
???????????????? ??????????????????????????????????
?????????????????????????????????????????????????????????
????????????????????????????????????????????????????
????????????????????????????????????????????????????
involvement. 
The neoplastic cells have the morphology of 
????????????????????????????????????????????
????? ????????????????????????????????????????????
?????????????????????????????????????????????? ??????
multinucleated. The usual immunophenotype is ALK+ 
???????????????????????????????????????????? ???????
??????????????????????????????????????? ??????
?????????????????????????? ???????????????????
??????????????? ?????????????????????????????
The cytogenetic abnormality most characteristic 
??? ?????????????????????????????????????????
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???????????????????????????????? ?????????????????
??????????????????????????? ???????????????????
PBL is typically composed of a monotonous 
proliferation of large cells with the appearance 
??????????????????????????????????????????????
??????????????????????????????????????????????????
??????????????????????????????????????????????
????????????????????????????????????????????????????
showing maturation toward plasma cells.  PBL 
???????????????????????? ???????????????????????
???????????????????????????????????????????????????
???? ?????????????????????????? ?????????????????
????????????????????????????????????????????????
??????????????????????????????????????? ??????
??????????????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????? ???????????
???????????????????????????????????????????????
the majority of cases patients present with advanced 
stage disease.  PBL is an aggressive lymphoma 
???????????????????????????????????????????????????
?????????????????????????????????????????????????
???????????????????????????????????????????????
??????????????????????? ??????????????????????????
associated with worse outcome.
 
HHV8+ Primary Effusion Lymphoma
????????????????????????????????????????????
large B-cell lymphoma characterized by 
??????????????????????????????????????????
pericardial or peritoneal cavities unaccompanied 
by a solid mass. It is universally associated 
??????????????????????????????????????????????
in a translocation involving the ALK gene on 
chromosome 2 and clathrin gene on chromosome 17.  
??????????????????????????????????????????????????????
that shows a granular cytoplasmic pattern of staining 
with antibody to ALK. 
ALK+ DLBCL is associated with poor prognosis 
?????????????????????????????????????????????????????
???????????????? ????????????????????? ?????????????
tumors are usually negative of CD20 antigen and 
???????????????????????????????????????????????????????
strategies are required for ALK+ DLBCL.  
???????????????????????????? ????????????????????????
???????????????????????????????????????????????
ALK+ DLBCL.
Plasmablastic Lymphoma
????????????????????????????????????????????
grade large B-cell lymphoma with distinctive 
clinical and pathological features including strong 
??????????????????????????????????????????????
immunophenotype and frequent association with 
????????????????????????????
????????????????????????????????????????????????????
???????????????????????????????????????????????????
?????????????????????????????????????????????????????
??????????????????????????????????????????????????????
and less often in lymph nodes.  Although a majority 
????????????????????????????????????????????????????
???????????????????????????????????????????? ????
frequently in the setting of immunosuppression for 
organ transplantation or in elderly patients.  PBL 
affects patients from early childhood to advanced 
?????????????? ???????????????????????????????
Figure 1: ALK+ DLBCL.  The neoplasm is arranged in sheets and 
consist of large cells with vesicular nuclei, prominent cherry red nucleoli 
and abundant eosinophilic cytoplasm.  Inset: The neoplastic cells show 
granular cytoplasmic positivity for ALK immunostain.
Figure 2.  Plasmablastic Lymphoma. The neoplastic cells exhibit 
immunoblastic and plasmablastic morphology with large vesicular nuclei 
and prominent nucleoli.
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young and middle-aged adults with males much 
more often affected than females. Nearly all 
?????????????????????????????????????????????
?????????????????????????????????????????????
profoundly immunodeficient at the time they 
???????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????????????????????
?????????????????????????????????????????
??????????????????????????????????????????????
???????????????????????????????????????????????
?????????????????????????????????????????????
?????????????????????????????????????????????????
neoplastic cells may be large plasmablastic and 
????????????????????????????????????????????????
morphology. Binucleated or multinucleated 
????????????????????????????????????????????
???????????????????????????????????????????????
?????????????????????????????? ??????????
???????????????????????????????????????????
?????????????????????????????????????????????
??????????????????????????????????????????????????
?????????????????????????????????????????????
?????????????????????????????????
??????????????????????????????????????????
immunophenotypic and genetic features similar to 
??????????????????????????????????????????????????
??????????????????????????????????????????????????
??????????????????????????????????????????????????
?????????????????????????????????????????????
??????????????????????????????????????????????
????????????????????????????????????????????????????
such as CD20 and CD79a and also monoclonal 
immunoglobulin.
B-Cell Lymphomas Treated with Rituximab 
Many patients with CD20+ B-cell lymphoma 
????????????????????????????????????????????????????
??????????????????????????????????????????????
complete remission. If relapses occur or if the 
???????????????????????????????????????????????
?????????????????????????????????????????????????
persistent disease shows loss or downregulation 
????????????? ?????????????????????????????
lymphoma is of the same histologic type as the 
?????????????????????????????????????????????????
CD20+ low-grade B-cell lymphoma treated with 
??????????????????????????????????????????????????
??????????????????????????? ?????????????????????
??????????????????????????????????????????????????
???????????????????????????????????????????????????????
recurrent or persistent CD20-negative lymphoma is 
??????? ?????????????????????????? ????????????
????????????????????????????????????????????????????
????????????????????????????????????????? ?????????
within the CD20 coding region or to epigenetic 
mechanisms.  
????????????????? ??????????????????????????????????
????????????????????????????????????????????????????
?????????????????????????????????????????????
?????????????????????????????? ???????????????????
?????????????????????????????????????????????????
????? ????????????????????????????????????????????????
????????????????? ??????????????????
(M-Protein)
The M-protein or paraprotein is an abnormal 
immunoglobulin fragment that is produced in 
???????????????????????????????????????????????
???????????????????????????????????????????????
?????? ???????????????????????????? ???????
high M-protein levels in their blood and urine. 
????? ??????????????????????????????????????
?????????????????????????????????????????????????
although occasionally just light chains or heavy 
??????????????????????????????????????????????????
initial laboratory evaluation of the monoclonal 
gammopathies includes serum and urine protein 
??????????????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????? ????????????
???????????????????????????????????????????
MM. 
????????? ???????????????????????????
Chemical Pathology
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M-proteins on SPEP and UPEP Reports
?????????????????????????????????????? ???????
gel electrophoresis is performed for screening 
??? ?????????????????????????????????
electrophoresis is performed to determine the 
???????????????????????????????????????????????
of M-proteins is done by separating the proteins 
?????????????????????????????????????????????????
scanning the gel to determine the percent of 
various protein fractions and determining the 
serum total protein concentration by a separate 
assay to convert these percentages into a semi-
????????????????????????????????????????????????????
?????????????????????????????????????????
???????????????????????????????????????????
???????? ????????????????????????????????????
??????????? ????????????????????????????????
free light chain ratios and M-protein quantitation 
on protein electrophoresis. 
Limitations of Immunoglobulin measurement
Guideline recommends to use the serum or 
?????? ?????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????????????????????????????????????????
well as polyclonal immunoglobulins. In case 
?????????????????????????????????????????????????
of overestimating is high with nephelometric 
???????????????????????????????????????????
are often present in greater quantities than the 
?????????????????????????????????? ??????????????
??????????????????????? ???????????????????????????
??????????????????????????????? ????????????????
overestimates and underestimates at very high 
????????????????????????????????????????????
????????????? ???????????????????????????
?????????????????????????????????????????? ??
monitoring techniques. The two techniques for 
immunoglobulin concentration are complementary 
???????????????????????????????????????????????
??????????????????? ???????????? ?????????
??????????????????????????????????????????
??????????????????????????????????????????
values should only be compared to nephelometry 
??????????????????????????????????????????
interchangeably. 
Figure 1: M-Protein Concentration on SPEP.
????????????????????????????
            % Fraction    (g/dl)
??????? ?????? ????
?? ????? ??????????????????????
Electrophoresis (IFE)
??????????? ?????
Chemical Pathology
Monoclonal gammopathies are characterized by 
??????????????????????????????????????????????????
blood which are produced from plasma cells in the 
bone marrow. Thus the occurrence of monoclonal 
gammopathies ususally point towards a clonal 
????????????????????????????? ?????????????????????
????????????????? ???????? ???????? ?????????????
????????????????????????????????????????????????
?????????????????????????????????????????????????????
??????????????????????????????????????????????????
smoldering myeloma and monoclonal gammopathy 
???????????????????????????????????????
??????????????????????????????????????? ??????????
gammopathies. 
Patiens suspected of Monoclonal gammopathies 
usually undergo a serum protein electrophoresis 
??????????????????????????????????????? ??????????
??????????????? ????????????????????????????????
???????????????????????????????????????????????????
????????? ??????????????????????????????????????
be immunotyped to endorse and characterize the 
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??????????????????????????????????????????????????
??????????????????????????????????????????????????????
of immunotyping of monoclonal proteins. This 
test is done in order to identify the monoclonal 
?????????????????????????????????????????? ???
?????????????????????????????????????????????????????
?????????
A review of guidelines from multiple societies 
??????????????????????????????????????????????
should be used as a screening panel. Keeping the 
???????? ???????????????? ????????????????????????????
addition to its recommendation as part of the initial 
screening practice it is also used by most clinicians 
for following up response to therapy.
????????????????????????????????????????????????
???????????????????????? ?????????????????????????
by either conventional zone electrophoresis or 
isoelectric focusing. Most commonly antigens 
????????????????????????????????????????????????
by electrophoresis followed by precipitation with 
?????????????????????????????????????????????????
?????????????????????????????????????????????????
?????????????????????????????????????????????????????
anchoring a protein in situ after electrophoresis. To 
????????????????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????????????
???????????????????????????????????????????????????
??????????????????????????????????????????????????
second instead with a pentavalent antiserum 
??????????????????????????????????????????????
???????????????????????????????????????????????
Then washing and unprecipitation of the gel is 
??????????????????????????????????????????????????
?????????????????????????????????????????????
??????????????? ????????????????????????????????
????????????????????????????????????????????????????
?????????????????????????????????????????????????????
or identify a monoclonal protein or a polyclonal 
??????????????????????????????????????????????
gel with the monoclonal protein as an IgG antibody 
????????????????????????????????????????????????
?????????????????????????????????????????????????
??????????????????????????????????????????????
??????????????? ?????????????????????????????????
????????????????????????????????????????????????????
Figure 1: IFE- showing IgG Kappa monoclonal gammopathy Figure 2: IFE-showing no evidence of monoclonal gammopathy
B-Cell Prolymphocytic Leukemia
Dr Anila Rashid
???????????? ????????????? ???????
???????????????????????????????????????
is a very rare B cell neoplasm comprised of 
??????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????????
?????????????????????????????????????????????????
??????????????????????????????????????????????
mainly affects older adults with a mean age at 
????????????????????????????? ?????????????
appear to be equally affected. The majority of 
patients are Caucasian. 
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Patients typically present with a rapidly rising white 
????????????????????? ????????????????????????????
????????????????????????????????????????????????????
?????????????????????????????????????????????????????
???????????????????????????????????????
Peripheral blood and bone marrow morphology: 
???????????????????????????????????????????
circulating cells in the peripheral blood are 
???????????????????????????????????????????????
of prolymphocytes is greater than 90 per cent. 
Peripheral blood prolymphocytes are medium-
sized cells with moderately condensed chromatin 
?????????????????????????????????????????????
????????????????????????????????????????????????
cytoplasm is usually moderately abundant and 
??????????????????????????????????????????????????
????????????????????????????????????????????????????
prolymphocytes.
Immunophenotype:????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????????????
??????????????????????????????????????????????
??????????????????????????????????????????????????
??????????????????????????????????????????????
third of cases. 
Differential diagnosis: The differential diagnosis of 
B-PLL includes other chronic lymphoid neoplasms 
??????????????????????????????????????????????
following:
- T- cell PLL
?? ????????????????????????????
- Mantle cell lymphoma
?? ???????????????????
- Lymphoplasmacytic lymphoma
?? ???????????????????
Prognosis:????????????????????????????????????????
???????????????????????????? ?????????????????
?????????????????????????????????????????????????????
??????????????????????????????????????? ?????????
appear to predict a poor outcome.
Figure 1: B-cell prolymphocytic leukemia, showing monomorphic 
prolymphocytes with condensed chromatin, prominent nucleolus, and 
scanty basophilic cytoplasm.
??????????????????????????????????????????????
commonly employed for the diagnosis and prognosis 
of certain hemato-lymphoid malignancies and are 
subject to a number of interferences that may affect 
????????????????????? ???????????????????????????????
???????????????? ?????????????????????????????
Endogenous interferences
Fibrinogen
??????????????????????????????????????????????
in Serum Protein Electrophoresis and 
??????????????
?????????????????
Chemical Pathology
???????????????????????????????????????????
??????????????????????? ???????????????????????
?????????????????????????????????????????????????
????????????????????????????????????????????????????
sample is wrongfully provided instead of a serum 
???????? ???????????????????????????????????????
?????????? ?????????????????????????????????
and it may be misinterpreted as a monoclonal 
????????????????????????????????????????????????
the solution. Although not routinely performed 
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????????????????????????????????????????????????
antibodies can help remove any interference caused 
?????????????
Protein electrophoresis of serum sample with 
??????????? ?? ??????????????????????????????????
???????????????????????????????????????????????????
??????????????????????????????????????????????????????
????????????????????????????????????????????????????????
???????????????? ?????????????????????????????????
????????????????????????????????????????????????????
?????????????????????????????????????????????????
????????????????????? ?????????????????????
??????????????????????????????????????????????
????????????????????????????????????????????
?? ?????????????????????????????????????? ??????
??????????????????????????????
Hemolysis
The main interference mechanisms are spectral 
interference from high concentrations of 
????????????????????????????????????????????????????
absorbance signal or a change in absorbance signal 
that is due to the interfering factor and not the 
???????????????????????????????????????????????????
??????????????????????????????????????? ??????????
??????????????????????????????????????????????????????
??????????????????????????????????????????
??????????????????????????????????????????????????
the alpha-2 and beta regions.
??????????
samples must 
?????????????
and sampling 
should be 
repeated if 
????????????
sampling 
????????????
to help in 
patients 
?????????????????????????????????????????????
????????????????????????????????????????????????????
????????????????????????????????????
??????????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????????????
????????????????????????????????????????????
??????????????????????????????????????????
interferences-Christopher R.McCuddenaJoannes 
?????????????????????? ????????????????????????
????????????
HAAAs and Heterphile antibodies
????????????????????????????????????????
heterophile antibodies interfere with laboratory 
testing by binding to the antibody reagents used in 
assays. This can cause: 
??????????????????????????????????????????????????
?????????????????????????????
???????????????????????????????????????????????????????
??????????????????????????????? ???????????????????
????????????????????????????????????????????????
???????????????????????????? ??????????
?????????????????????????????????????????
???????????????????????????????????????? ??????????
???????????????????????????????????????????????????
???????????????????????????????????????????
Polyclonal increases in IgG4
????????????????????????????????????????????
???????????????????????????????????????????????????
?????????????????????????????????????????????
??? ????????????????????????????????????????????
polyclonal IgG4-positive plasma cells
??? ????????????????????????????
The focal band detected by electrophoresis in sera 
???????????????????????????????????????????
?????????????????????????????????????????????
?????????????????????????????????????????
A B
T G A M T FibK ?
C
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fraction of a minority of the IgG4-RD patients. 
????????????????????????????????????????????????
????????? ?????????????????????????????? ????????
???????????????????????????????????????????????
and a suppressed concentration of polyclonal 
immunoglobulins in multiple myeloma patients. 
Isoelectric focusing can be helpful to differentiate 
between polyclonal and monoclonal.
???????????????????????????????????????????????
?????????????????????????? ????????????????
electrophoresis of a patient with IgG4-RD with an 
???????????????????????????? ??????????????????????
?????? ????????????????????????????????????????????
??????????????????????????????????????????????????????
???????????????????????????????????????????????????
????????????????????????????????????????????????????????
region consists mainly of IgG antibodies. Connecting 
????????????????????????????????? ?????????????????????
and lambda which stresses the polyclonal nature 
???????????????????????????????????????????????????
be helpful to differentiate between polyclonal and 
monoclonal IgG. The polyclonal pattern of a normal 
??????????????????????????????????????????????????
????????????????????? ???????????????????????????????
?????????????????? ??????????????????????????????
?????????? ??????????????????? ??????????????????
of the banding characteristic of IgG M-proteins 
?????????????????????????????????????????????????
???? ?????????????????????????????????????
????????????????????????????????????????????????
interferences-Christopher R.McCuddenaJoannes 
?????????????????????? ????????????????????????
????????????
Exogenous 
Interferences
Contrast dyes
Capillary zone 
electrophopresis is 
based on an ultraviolet 
detection at 200 nm via 
?????????????????????????
opaque agents absorbing 
at the same wavelength 
can be observed by 
????? ????????????
sample is collected after 
performing a contrast 
dye injection imaging 
????????????????????
????????????????????
??? ????????????
interference occurs in 
?????????????????????????
or less frequently the 
??????????????????????
The result can usually 
?????????????????????
A B C
SPE G A M K ?
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??????????????????????????????? ???????????????????????
????????????????????????????????????????????????
??????????????????????????????????????????????????
???? ?????????????????????????????????????
????????????????????????????????????????????????
interferences-Christopher R.McCuddenaJoannes 
?????????????????????? ????????????????????????
????????????
Antifungals and antibiotics
???????????????????????? ?????????????????????
?????????? ?????????????????????????????????????
???????????????????????????????????????????????????
?????????????????????????????????????????????????
shows that no monoclonal component can 
????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????? ?????????????????????
??????????????????????????????????????????????
????????????????????????????????????????????
?? ?????????????????????????????????????? ??????
??????????????????????????????
Rare/Novel Interferences
Gelatin-based plasma substitutes
Gelatin-based plasma substitutes have been reported 
?????????????????????? ?????????????????????????????
??????????????????????????????????????????????????
Capillary zone electrophoresis patterns:
? ??? ?????????????????????????????????????????????
  at the anodal site of the prealbumin fraction
? ??? ?????????????????????????????????????????????
? ? ??????????????????????????????????????????
? ? ?????????????????????????????
? ????????????????????????????? ???????????????????????
? ? ?????????????????????????????????????????????
? ? ????????????????????????????????
??????????????????????????????????????????????????
?????????????????????????????????????????????????????
fraction.
Hydroxocobalamin
????????????????????????????????????????????????
and although a rare cause of interference it can cause 
???????????????????????????????????????????????????
fraction.
Monoclonal therapies
???????????????????????????????????????????????
?????????????????????? ???????????????????????
????????????????????????????????????????????????
?????? ???????????????????????????????????????????
?????? ?????????? ??????????????????????????????????
??????
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VOL. 44, ISSUE 3DECEMBER 2018
?????????????????????? ????????????????????????????
own stem cells are collected and stored in blood 
??????? ??????????????????????????????????????????????
?????????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????????????????????????????
???????????????????? ????????????????????????????
??????????????????????????????????????????????????
collected hematopoietic stem cells are reinfused into 
the patient. These stem cells after “homing” into the 
marrow cavity start generating normal blood cells.
There are number of indications for autologous 
??????????????????????????????????????????????????
more than 90 per cent procedures are performed in 
????????? ????????????????????????????????????
lymphoma. Multiple myeloma is an incurable 
????????????????????? ????????????????????????????
???????????????????????????? ?????????????????????
??????????????????????????? ??????????????????????
of autologous transplant is multiple myeloma. 
????????????????????????????????????????????????
?????????????????????????????????????????????????
?????????????????????????????????????????????????????
marrow transplant is a potentially curative treatment 
Autologous Bone Marrow Transplantation at AKU
??? ????????????????????
???????????
?????????????????????????????????????????????????
???????????????????????????????????????????
?????????????????????????????????????????????????
???????????????????????????????????????????????
?????????????????????????????????????????????????????
??????????????????????????????????????????????
marrow transplant is an attractive remedy of cure. 
?????????????????????? ?????????????????????????
???????????????????????????????????????????????
only for the people of our country but for the region 
as well. Initially it was a two bedded unit which 
subsequently 
was doubled in 
capacity owing 
to increased 
number of 
patients. The 
Bone Marrow 
Transplant Unit 
is fully equipped 
according to 
international 
standards with 
all intensive care 
facilities and 
???????????????
particulate air 
??????????????
along with 
strict policy 
for infection 
????????? ??????
offering bone 
marrow transplant facility including autologous 
???????????????????????????????? ?????????????????
????????????????????????????????????????????????
??????????? ?????????????????????????????????
??????????????????????????????????? ????????
myeloma constituting the major proportion. 
???????????????????????????????????????????????
by autologous stem cell transplant is an effective 
???????????????????????????????????????????
refractory lymphoma and myeloma allowing further 
consolidation of response attained by salvage 
therapy.
13
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????????????????????????????????????????????
lymphoma of germinal center origin with classically 
????????????????????????????????????????????????????
??????????????????????????????? ????????????????????
?????????????????????????????????????????????????
???????????????????????????? ?????????????????????
???????????????????????????????????????????????????????
?????????????????????????????????????????????????
??????????????????????????????????????????????????
???????????????????????????????????????????????????????
????????????????????????????????????????????????????
???????? ?????????????????????????????????????
??????????????????????????????????????????????????
???????????????? ????????????????????????????????
provisional entity which helps to distinguish from 
????????????????????????????????????????????? ???????
Large B-cell lymphoma. 
?????????????????????????????????????????????????
partial or total colonization by clonal B cells carrying 
??????????????????????????????????????????????????
????????????????????????????????????????????????
rate of progression but are often associated with prior 
??????????????????????????????????????????????????
additional clinical assessment.  The neoplastic 
????????????????????????????????????????????
?????????????????????????????????????????????????
distinguished from lymph nodes showing only partial 
??????????????????????????????????? ??????????????
??????????????? ?????????????????????????????????????
???????????????? ????????????????????
Hematolymphoid Neoplasms Related to 
Follicular Lymphoma
Dr Arsalan Ahmed
???????????????
than germinal centers of reactive lymph nodes which 
?????????????????????????????????????????????????????
??????????????????????????????????????????????????
????????????????????????????????????????????????????
???????????????????????????????????????????????????
?????????????????????????????????????????????
???????????????????????????????????????????????????
??????????????????????????????????????????????????
?????????????????????????????????????
???????????????????????????????????????????????????
???????????????????????????????????????? ???????
?????????????????????????????????????????????????
?????????????????????????????????????????????
????????????????????? ???????????????????????
typically in the second part of the duodenum.  
?????????????????????????????????????????????????????
???????????????????????????????????????????????????
?????????????????????????????????????????????????
?????????????????????????????????????????????????????
to differentiate this entity from conventional nodal 
?????????????????????????????????????????????????????
?????????????????????????????????????????????????????
and wait strategy is adopted for most patients.
??????????????????????????????????????????????????
localized mass in the inguinal region.  The lymph 
Figure 1:  ISFN.  (A)  Benign appearing germinal center with preserved 
mantle zone.  The neoplastic B-cells within germinal center show strong 
expression of BCL2 (B) as compared to faint staining in mantle zone.
14
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Figure 3: Diffuse FL variant.  Effacement of lymph node architecture by 
diffuse neoplastic proliferation of small mature appearing lymphocytes.  No 
nodular architecture seen.  The neoplastic cells show an immunophenotypic 
??????????????????????????????????
Figure 4: Pediatric type FL.  The germinal center is populated 
predominantly be blastoid follicular cells.  Inset shows neoplastic cells are 
negative for BCL2 immunostain.
???????????????????????????????????????????????????
????????????????????????????????????????????????
immunophenotype is characteristic of conventional 
??????????????????????????????????????????????????
???????????????????????????????????????????????
????????????????????????????????????????????????????
????????????????????????????????????????????????????
?????????????????????????????????????????????????????
associated with adverse outcome.
???????????????????????????????????????????
presents as high grade but low stage disease with 
????????????????????????????????????????????????????
??????????????????????????????????????????????
?????????? ?????? ?????????????????????????????
node is effaced by pure follicular proliferation 
??????????????????????????????????????????????????????
follicles that contain prominent blastoid follicular 
center cells rather than classic centroblasts 
???????????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
??????????????????????????????????????????????????
????????? ?????????????????????????????????????????
localized and may not require treatment other than 
???????????????????????????????????????????????????????
must be strictly applied to avoid underdiagnosing 
?????????????????????????????????????????????????????
???????????????? ???????????????????????????????????
???????????????????????????????????????
rearrangement occurs most commonly in children 
and young adults and is considered a distinct new 
??????????????????????????? ???????????????????
???????????????? ??????????????????????? ????????
?????????????????????????????????????????????????????
????? ?????????????????????????????????????????????
???????????????????????????????????????????????????
3B or a DLBCL.  The neoplastic lymphocytes are 
a monotonous population composed of medium to 
large cells with vesicular nuclei and small basophilic 
?????????????????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????????????????? ????
????????????????????????????????????????????
?????????????????????????????????????????????????
Figure 2: Duodenal-type FL.  (A) Large follicles present beneath small 
intestinal mucosa populated predominantly by small lymphocytes and 
surrounded by thin rim of mantle zone.  The neoplastic cell show positive 
expression for CD10 (B) and BCL2 (C).
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Figure 5: LBCL with IRF4 rearrangement.  (A) Large back to back 
neoplastic follicles which contain montonous population of medium to large 
lymphocytes with vesicular nuclei and small nucleoli (B).  The neoplastic 
lymphocytes show positive expression for MUM1 (C) and BCL6 (D).
???????????????????????????????????? ???????????????
???????????????????????????????????????????????
????????????????????????????????????????????????
rearrangements.  This lymphoma is considered to 
??? ??????????????????????????????????????????????
when treated have shown favourable outcome.  
These cases must be distinguished from the CD10-
??????? ????????????????????????????????????
often associated with DLBCL and occur in older 
??????????????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????
integral part of almost all lymphoid neoplasms 
& its judicious use may not only save both time 
???????????????????????????????????????????
?????????????????????????????????????????????
?????????????????????????????????????????????
????????????????????????????????????????????????????
????????????????????????????????????????????
?????????????????????????????????????????
ensure recognition of the overall architecture 
as effacement of the normal architecture is the 
essence of most lymphoproliferative disorders. 
?????????????????????????????????????????????
on morphological differential diagnoses. In 
some cases where even epithelial malignancies 
???????????????????????????????????????????????
??????????????????????????????????????????????
nasopharyngeal carcinoma may closely mimic 
?????????????????????????????????????????????????
?????????????????????????????????????????????????
???????????????????????????????????????????????
??????????????????????????????????????????????????
Judicious Use of Immunohistochemistry & 
Ancillary Techniques in Precise Categorization 
of Lymphoproliferative Disorders.
???????????????????????
??????????????
?????????????????????????????????????????????????
??????????????????????????????????????????????????????
?????????????????????????????????????????????
???????????????????????????????????????
???????????????????????????????????????????????????
??????????????????????????????????????????????
????????????????????????????????????????????
??????????????????????????????????????????????????
Figure 1A: Diffuse Large B-cell lymphoma (H&E).   
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???????????????????????????????????????????????
???????????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????????????
???????????????????????????????????????????????
??????????????????????????????????????????????
????????????????????????????????????????????
myeloprolifertive disorder should be suspected 
?????????????????????????????????????? ????
?????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????????????????????
?????????????????????????????????????????????
????????????????????????????????????????????????????
?????????????????????????????????????????????
??????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????????
lymphoma or Double hit large B-cell lymphoma 
????????????????????????????????????????????????
receptor gene rearrangements are also useful tools 
???????????????????????????????????????????????????
??????????????????????????????????????????????????
?????????????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????????????????????????
hence T cell receptor gene rearrangement studies 
are used to distinguish benign from malignant 
T-lymphoid proliferations. Benign reactive T 
lymphoid proliferations do not harbor monoclonal 
???????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????????????????????
clonality assays should be interpreted with caution 
as false-positive as well as false-negative results are 
possible. In summary a methodical and step by step 
approach is the best guarantee to reach a conclusive 
diagnosis in a judicious cost-effective manner. 
Figure1B diffuse strong membrane positivity with CD20 by 
immunohistochemistry.
Figure 2: Flow cytometric analysis of a case of small B-cell lymphocytic 
lymphoma/leukemia. Note double positivity of neoplastic lymphoid cells 
to CD19 & CD5.  
Figure 3A: FISH IGH/MYC/CEP8 Negative for translocation (8;14), two 
green two orange signals represent normal copies of chromosome 8 and 14 
Figure 3B: FISH IGH/MYC/CEP8 Positive for translocation (8;14), two 
yellow fusion signal represents translocation (8;14). Furthermore an
enumeration control probe that binds to centromeric region of 
chromosome 8 gives aqua color signal.
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??????????????????????????????????????????
??????????? ??????????????????????????????????????????????????
peak
??????????? ??????????????????
Figure 4: Gene scan of two samples showing clonal and polyclonal peaks with controls.
????????????????????????????????????????
??????????? ?????????????????????????????????????????????
polyclonal  (several) peaks
TEST SAMPLES
POSITIVE CONTROL
NEGATIVE CONTROL
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??????????????????????????????????????????????????
??????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????????????????????????????????????
??????????????????????????????????????????????????
???????????????????????????????????????
helpful in the older age group where decisions are 
needed regarding escalating treatment in patients 
??????????????????????????????????????????????????
outcome. 
??????????????????????????????????????????
a large number of patients. The parameters 
of standardization include quality assurance 
and reporting. A five point Deauville criteria 
is used for reporting of images. A score of 
?????????????????????????????????????????
is equivalent to de-escalating treatment or 
complete metabolic response. There were 
several trials which were concerned about over 
treatment of patients for which scores of one to 
????????????????????????????????????????????????
been used to diagnose complete metabolic 
response. 
?????????????????????????????????????????????????
recurrences as well in patients with lymphoma. 
It is now currently used as up-front imaging 
technique in patients who are diagnosed with 
?????????????????????????????????????
????????????????????????????????????????????
?????????????????????????????????????
Lymphomas are malignant neoplasms 
characterized by the abnormal proliferation of 
B or T lymphocytes1. Malignant lymphomas 
encompass a wide variety of distinct disease 
entities. It is common in developed and developing 
???????????????????? ??????????????????????????
lowest incidence rates of malignant lymphoma. 
The incidence of malignant lymphoma around 
the world has been increasing at a rate of three 
???????????????????????????????????????????????????
some stabilization has been observed in developed 
countries in recent years. 
The management and treatment of lymphomas 
starts from histopathological diagnosis to staging 
the disease which involves imaging techniques 
?????????????????????????????????????????????????
??????????????????????????????????????????????
integral part of management protocol. Positron 
?????????????????????????????????????????
???????????????????????????????????????????
rge tracer responsible for the increased glucose 
?????????????????????????????????????????????????
to demonstrate metabolic abnormalities before 
????????????????????????????????????????????
?????????????????????????????????????????????
session and anatomically localizes lesions detected 
???????????????????????????????????????????
has allowed better characterization of staging in 
patients with lymphomas leading to decreased 
cycles of chemotherapy and smaller volumes of 
radiotherapy accordingly. 
18F-FDG PET/CT Imaging in Lymphomas
Dr Natasha Ali
???????????
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???????????????????????????????????????????????
